HIXON & VANDERHYE PC Fax:703-816-4100 



Dec 2 2005 13:46 



P. 03 



CANINI 

Serial No. 09/362,995 



RECEIVED 
©EMTRALFAXCENTiR 

DEC 0 2 2005 



Atly 
Art 



Dl:t 



Unit 



AMENDMENTS TO THK CT.ATMS: 

This listing of claims will replace all prior versions, and listing! 
application: 

1. (Currently Amended) A method for regulating the exposure time of 
method comprisiag the steps of: 

a) setting the exposure time of the sensor to a value selected in a jQjst 
defined between a minimum value and a maximum value and 
values; 

b) acquiring an image of an object onto the sensor^ said image 
pixels; 

c) analyzing the acquired image for the level of limodnosity of said i 

d) comparing the level of luminosity with a previously fixed higher 
level representative of a condition of overexposure of the image; 

e) independentiv of the result of the comparison of step d)^ p erfomnri] 
of iterations wherein in each iteration the value of the e xposure tibajn 
varied and the previoxis steps are repeated until an optimum value 



, of claims in the ; 

a light sensor, said 1 

range of values 
isiog M prefixed \ 



time is founds said optimum value of the e xposure time being the 
th e ones ^ aSS-Set f«r - which values of the exposure time which are 



corresponding acquired image presents a level of lumiaosity smallpr than the global ; 
threshold level. 



tit reshold level 



2, (Pre\>iously Presented) The method according to claim 1, w^terein step d) of 
comparison between the detected level of luminosity and the global 
comprises the following steps: 

dl) verifying if the level of hmoinosity of the acquired iniageib greater th^ j \ 

global threshold level, and: 
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such that the 
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dl 1) if such verification has a positive result, decreasing the 
sensor and iteratively repeating the previous steps starting from b) 
exposure time is found when, alternatively: 

dl la) the value of the exposure time set is the nodniinum of the 

values; 

dl lb) the value of the set exposure time is such that the image 
liuninosity smaller than the global threshold level 



exposure 



cimedi 



3. (Currently Amended) The method according to claim 2, whejrein, 
verification of step dl) has a negative result, the following steps are \ 

dl2) increasing the exposure time of the sensor and iteratively : 
previoxxs steps starting fi-om b) until an optimum exposure time is fouod - 
alternatively: 

dl2a) the value of the exposure time set is the maximum of th<? range of prefixed | 

values; 

dl2b) the value of the exposure time set is such that the image]] 
luminosity smaller than the g lobal threshold level. 



correspondence 



4. (Previously Presented) The method according to claim 1, wHerein 
analyzing the image for detecting its level of luminosity comprises thi 

cl) generating a signal representative of the level of luminosity 
the image acquired by the sensor; 

c2) verifying subsequently if the signal generated in 
pixel is greater than the global threshold level representative of a 
overexposure of the analyzed pixel, and: 

c2 1) if such verification has a positive result, accumxilating thi 
current pixel and iteratively repeating the previous steps starting from 
following pixels; 
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c22) if such verification has a negative resxilt, releasing the curtent pixel and 
iteratively repeatiog the previous steps starting from c2) for the followpg pixels; 

c3) verifying if the sum of the contributions accumulated is 
threshold level of the iixmge, in such case caixying out step e), otherwi 
previous steps starting from c2). 



greater 



than the global i 
56 repeating the ■ 



the 



5. (Currently Amended) The method according to claim 1, 
analyzing the image acqxiired by the sensor comprises, in turn, the 

ci) analyzing, in a period of time "n", the image acquired by 
with an exposure time Tn-i set in the time "n-1"; 

di) setting, in the time "n", a new exposure time in order to 
sensor an image which is destined to be analyzed in the time "n+1 " 
steps d) and e); 

ciii) iteratively repeating the previous steps starting from c-t). 



whetein step c) of 
foll|owing steps: 

sensor exposed 



ani 



wherein 



6. (Currently Amended) The method according to claim 5, 
new exposure time Tn set in step cii) is great -greater t han the value T^. 



wlerem 



7. (Previously Presented) The method according to claim 1 
optimum exposure time has been foxmd, the following steps are carried 

f) defining a second range of values of exposure time comprising 
values between a new rnininium and a new maximum value found among 
the first range of values and close to the value of the optimxim exposure 
found; 

g) repeating the previous steps starting from a) xmtil a new opti[mum exposwe is 

found; 
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h) iteratively repeating the previous steps starting from f),ieach 
ranges shorter and shorter which are close to the optimum exposure 
found. 



tiiae 



8. (Previously Presented) The method according to claim 1, 
of the image acquired by the sensor is carried out on a limited portion 



w&erein the analysis j 
of the image itself. : 



aid 



a first range of 
a maximum 



9. (Currently Amended) A method of regulating the exposure tipie of a light 
sensor, said method comprising the steps of: 

a) setting the exposure time of the sensor to a value selected in 
values dejSned between two oxtromco comprising a minimima value 
value and said first range conqprising M prefixed values; 

b) acquiring an image of an object onto tfie sensor^ said image 
plurality of pixels; 

c) analyzing the acquired image for the level of luminosity 

d) comparing the analyzed level of luminosity with a prefixed 



compnsmg a 



resftectivelv. g lobal threshold level representative of a condition of ov erexposure or 
xmderexposure. respectively, of t he imag e whoro ono of the oxtrcjneG jia s been exceeded ; 



e) independently of the result of the comparison of step d\ performing a certain 



number of iterations wherein in each iteration % ^ar\inE t he value of the 



the sensor ^s varied and itcrativoly repeating t he previous steps are repeated 



optimum value of the e xposure time equal to an exposure time ologeat 
nvtrnmo. in fnimd. i s found, said optimum value of the exposure time t eing the highest or 



the lowest, respectively, among onoQ sot- for those set values of th 



which are such thalt he corresponding acquired i mage -images p resent 3 
luminosity withmit eycooding s maller or gre a ter, respectively, than t he 
lower, respectively, g lobal threshold level. 
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10. (Currently Amended) A method for regulating the exposure time o 
said method comprising the steps of: : 

a) setting the exposure time of the sensor to a value selected in a first 
defined between a mimmimi value and a maximum value and 
values; 

b) acquiring an image of an object onto the sensor, said image compri^g a plxnrality of 
pixels; 

c) analyzing the acquired image for the level of luminosity of said 

d) conq)aring the level of luminosity with a previously fixed febg^toF -IoWer g lobal 
threshold level representative of a condition of imderexposure of the 

e) jQ^ependentlv of the result of the comparison of step d\ p erforming 
of iterations wherein in each iteration the value of the exposure 
varied and the previous steps are repeated until an optimiun value 



unage: 



I tmi5 



time is found, said optimum value of the exposure time being the 
fee ones t hose set values of the exposure time fe je-which are such 



corresponding accmired i mafie-imagesLpresents a level of luminositir 
global threshold level. 



gl(bal 



1 1 . (Previously Presented) The method according to claim 1 0, 
comparison between the detected level of luminosity and the lower 
comprises the following steps: 

dl) verifying if the level of luminosity of the acquired image it 
global threshold level, and: 

dl 1) if such verification has a positive result, increasing the 
sensor and iteratively repeating the previous steps starting firom b) 
exposure time is found when, alternatively: 
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dl la) the value of the exposure time set is the maximum of thi range of prefixed 
values; 

dl lb) the value of the set exposure time is such that the image ; 
luminosity greater than the global threshold level. 



Avherein, if the 
ciuried out: 
repeating the 
f oumd when. 



12. (Previously Presented) The method according to claim 11, 
verification of step dl) has a negative result, the following steps axe i 

dl2) decreasing the exposure time of the sensor and iterativel>| 
previous steps starting from b) until an optimmn exposure time is 
alternatively: 

dl2a) the value of the exposure time set is the minimum of the rai^e of prefixed 

values; 

dl2b) the value of the exposure time set is such that the imagel ] 
luminosity greater than the global threshold level. 



13- (Previously Presented) The method according to claim 10, 
analyzing the image for detecting its level of luminosity comprises th«i 

cl) generating a signal representative of the level of luminosity 
the image acquired by the sensor; 

c2) verifying subsequently if the signal generated in correspoiidence to a current j 
pixel is smaller tl^^n the global threshold level representative of a condition of 
underexposure of the analyzed pixel, and: 

c21) if such verification has a positive result, accumulating tht 
current pixel and itexatively repeating the previous steps starting fron 
following pixels; 

c22) if such verification has a negative result, releasing the cutrent pixel and 
iteratively repeating the previotis steps starting firom c2) for the following pixels; 
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c3) verifying if the sum of the cojotributioas accximulated is 
global threshold level of the image, in such case cairying out step e), 
the previous steps starting from c2). 



smaller 1 



than the i i 
otherwise repeating, I 



14. (Currently Ajnended) The method according to claim 10, wLerein 
analyzing the image acquired by the sensor comprises, in tum, the folltiwing 

ci) analyzing, in a period of time "n", the image acquired by this 
with an exposiu:e time Tn-i set in the time ^'n-l"; 

cii) setting, in the time a new exposure time in order to 
sensor an image which is destined to be analyzed in the time *^+l" 
steps d) and e); 

ciii) iteratively repeating the previous steps starting from c4^). 



acquire on the 
proceeding with 



15. (Previously Presented) The method according to claim 14, 
of the new exposure time T„ set in step cii) is smaller than the value Tj 



out: \ 
Q prefixed 

i 

the M values of! 
time previously ; ! 



16. (Previously Presented) The method according to claim 10, 
optimum exposure time has been found, the following steps are carried 

f) defhung a second range of values of exposure time comprisiig 
values between a new minimum and a new maximum value found am< )ng 
the jBbrst range of values and close to the value of the optimum exposuie 
found; 

g) repeating the previous steps starting from a) until a new opttjnxim exposure time 
is found; 

h) iteratively repeating the previous steps starting from f), each 
ranges shorter and shorter which are close to the optimum exposure 
found. 
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17. (Previously Presented) The method according to claim 10, 
analysis of the image acquired by the sensor is carried out on a limited [portion 
inaage itself. 



\Vherein the ■; 
of the I 



a first range of 
comprising M 



of said 



image by: 
of each 



18, (Previously Presented) A method of regulating the exposure 
sensor, said method comprising the steps of: 

a) setting the exposure time of the sensor to a value selected in 
values defined between a minimum value and a maximum value and 
prefixed values; 

b) acquiring an image of an object onto the sensor, said image ipompnsmg a 
plurality of pixels; 

c) analyzing the acquired image for the level of luminosity 

cl) generating a signal representative of the level of lunjinosity 
pixel of the image acquired by the sensor; 

c2) verifying subsequently if the signal generated in corjrespond 
current pixel is greater than the global threshold level representative 
of overexposure of the analyzed pixel, and: 

c21) if such verification has a positive result, acclumulating 

contribution of the current pixel and iteratively repeating 

starting fi:om c2) for the following pixels; 

c22) if such verification has a negative result, 

pixel and iteratively repeating the previous steps starting 

following pixels; 

c3) verifying if the sum of the contributions accumulatdd 
the global threshold level of the image, ia such case carrying 
repeating the previous steps starting from c2); 



out 
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d) comparing the aiialyzed level of luminosity with a previousl]^ fixed higher 
global threshold level representative of a condition of overexposure of the iraage^ 
comprising the steps of: 

dl) verifying if the level of luminosity of the acquired iriage is greater 
than the global threshold level, wherein; 

dl 1) if such verification has a positive result, dec reasing the 
exposure time of the sensor and iteratively repeating the 
starting from b) imtil an optimum exposure time is found ^ 
alternatively; 

dl la) the value of the exposure time set is the mi iimum of the 
range of prefixed values; 

dl lb) the value of the set exposure time is such tliat the image 
presents a level of luminosity smaller than the global thnjshold level; and 

dl2) if such verification has a negative result, increasing the 
exposure time of tiie sensor and iteratively repeating the 
starting from b) until an optimum exposure time is founc when, 
alternatively: 

dl2a) the value of the exposure time set is the m^imum of the 
range of prefixed values; 

dl2b) the value of the exposure time set is such that the image 
presents a level of luminosity smaller than die global threshold level; and 

e) varying the exposure time of the sensor and iteratively repei ting the previous 
steps \mtil an optimum exposure time equal to a higher exposure time 
Ihe ones set, for which the image presents a level of luminosity smalle r than the global 
threshold level. 



previous steps 



19. (Previously Presented) A method of regulating the exposvir e 
sensor, said method comprising the steps of: 



10 



time of a light 
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a) setting the exposure time of the sensor to a value selected in 
values defined between a TniniTnnm value and a raaximum value and 

prefixed values; 

b) acquiring an image of an object onto the sensor, said image 

plurality of pixels; 

c) analyzing the acquired image for the level of luminosity 

comprising the steps of: 

cl) generating a signal representative of the level of 1 
pixel of the image acquired by the sensor; 

c2) verifyingsubseqnently if the signal generated in 
current pixel is smaller than the global threshold level 
of underexposure of the analyzed pixel, and: 

c21) if such verification has a positive result, 
contribution of the current pixel and iteratively repeating the 
starting firom c2) for the following pixels; 

c22) if such verification has a negative result, 
pixel and iteratively repeating the previous steps starting 
following pixels; 

c3) verifying if the sum of the contributions accumulatei 
the global threshold level of the image, in such case carrying 
repeating the previous steps starting fi-om c2); 

d) comparing the analyzed level of luminosity with a previous 
global threshold level representative of a condition of underexposure 

conaprising the steps of: 

dl) verifying if the level of luminosity of the acquired i 
than the global threshold level, wherein: 

dl 1) if such verification has a positive result, i 
exposure time of the sensor and iteratively repeating the 



first range of 
cdmprising M 

comprising a 



of Si lid image, 



um inosity of each 



conespondence 



oil 
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starting from b) until an optimum exposure time is found lyhen, 
alternatively: 

dl la) the value of the exposure time set is the 
range of preiOxed values; 

dl lb) the value of the set exposure time is such 
verification of step dl) has a negative result, the follawiii|g 
out: 

dl2) if such verification has a negative result, 
exposure time of the sensor and iteratively repeating the 
starting from b) until an opthnxim exposure time is found 
alternatively: 

dl2a) the value of the exposure time set is the 
range of prefixed values; 

dl2b) the value of the exposure time set is such 
presents a level of luminosity greater than the global 
level; and 

e) varying the exposure time of the sensor and iteratively 
steps until an optimum exposure time equal to a lower exposure time 
ones set, for which the image presents a level of luminosity greater 
threshold level. 



20. (New) A method for regulating the exposure time of a light 
method comprising the steps of; 

a) setting the exposure time of the sensor to a value selected in a first ] 

defined between a mini mum value and a maximum value and comprising M prefixed 
values; 
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b) acquiiiiig an image of an object onto the sensor, said image conxprisjing a plurality of 
pixels; 

c) analyzing the acquired linage for the level of luminosity of said imake; 



global 



d) comparing the level of luminosity with a previously fixed higher 
level representative of a condition of overej^posure of the image; 

e) performing a certain number of iterations wherein in each iteration 
of the sensor is varied and Ae previous steps are repeated imtil an 
time is found, said optimiim exposxire time being the highrat among 
which the image presents a level of luminosity smaller than the 

wherein step d) of comparison between the detected level of 1 
global threshold level comprises the following steps: 

dl) verifying if the level of luminosity of the acquired image is 
global threshold level, and: 

dl 1) if such verification has a positive result, decreasing the 
sensor and iteratively repeating the previous steps starting firom b) imti [ 
exposure time is found when, alternatively: 

dl la) the value of the exposure time set is the mi'nimuTn of the 
values; 

dl lb) the vahae of the set exposure time is such that the ixnage 
luminosity smaller than the global threshold level; 

wherein, if the verification of step dl) has a negative result, the 

carried out: l 

dl2) increasing the exposure time of the sensor and iterativcly 
previous steps starting from b) until an optimum exposure time is 
alternatively: 



global threshold 



1 he exposure time I 
optimum exposure • 
the ones set for 

threshold level; ; 
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dl2a) the value of the exposure time set is the maximum of the range of prefixed 

values; 

dl2b) the value of the exposure time set is such that the image )j)resents a level of 
luminosity smaller than the global threshold level. 
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21 . (New) A method for regulating the exposure time of a light §ensor, said 
method comprising the steps of: 

a) setting the exposure time of the sensor to a value selected in a first 
defined between a minimum value and a maximum value and 
values; 

b) acquiring an image of an object onto the sensor, said image 
pixels; 

c) analyzing the acquired image for the level of luminosity of said i 

d) comparing the level of luminosity with a previously fixed higher 
level representative of a condition of overexposure of the image; 

e) performing a certain number of iterations wherein in each iteration 
of the sensor is vailed and the previous steps are repeated until an 
time is found, said optimum exposure time being the highest amon^ 
which the image presents a level of luminosity smaller than the 

wherein step c) of analyzing the image for detecting its level of 
comprises the following steps: 

cl) generating a signal representative of the level of limiinosity 
the image acquired by the sensor; 

c2) verifying subsequently if the signal generated in 
pixel is greater than the global threshold level representative of a 
overexposure of the analyzed pixel, and: i 
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to a current 
condition of 
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c2 1) if such vejcification has a positive result, accumulating the 
current pixel and iteratively repeating the previous steps starting from 
following pixels; 

c22) if such verification has a negative result, releasing the cvirr^t 
iteratively repeating the previous steps starting from c2) for the foUowihg 

c3) verifying if the sum of the contributions accumulated is greater 
threshold level of the image, in such case carrying out step e), otherwisp 
previous steps starting from c2). 
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M prefixed 



22- (New) A method for regulating the exposure time of a hght s|ensor, said 
method comprising the steps of: 

a) setting the exposure time of the sensor to a value selected in a first 
defined between a Triinirrmm value and a maximum value and comp|nsing 
values; 

b) acquiring an image of an object onto the sensor, said ixnage comprising a plurality of 
pixels; 

c) analyzing the acquired image for the level of luminosity of said unage; 

d) comparing the level of luminosity with a previously fixed higher gl jjbal threshold 
level representative of a condition of overexposxne of the image; 

e) performing a certain number of iterations wherein in each iteration 
of the sensor is varied and the previous steps are repeated until an 
time is found, said optimum exposure time being the highest amon^ 
which the image presents a level of luminosity smaller than the 
wherein once the optimum exposiu:© time has been found, the foUo^fving 
carried out: 
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i f) defining a second range of values of exposure time comprising 
values between a new minimum and a new maximum value tfound amohg 
the first range of values and close to the value of the optimum exposxnt 
foxmd; i 

g) repeatibag the previous steps starting jfrom a) until a new optin|um exposure is 

found; 

h) iteratively repeating the previous steps starting fi'om f), each ime defining 
ranges shorter and shorter which are close to the optimum exposure tiutrje previoxisly 
found. 



23, (New) A method for regulating the exposure time of a light spnsor, said 
method comprising the steps of: 

a) setting the exposure time of the sensor to a value selected in a first 
defined between a miTiiTrnim value and a maximum value and 
values; 

b) acquiring an image of an object onto the sensor, said image 
pixels; 

c) analyzing the acquired image for the level of luminosity of said 

d) comparing the level of luminosity with a previously fixed lower 
representative of a condition of underexposure of the image; 

e) performing a certain number of iterations wherein in each 
time of the sensor is varied and the previous steps are repeated until an 
exposure time is foimd, said optimum exposure time being the lowest 
for which the image presents a level of luminosity greater than the 
wherein step d) of comparison between the detected level of luminosity 
global threshold level comprises the following steps: ; 
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I dl) verifymg if the level of luminosity of the acquired image is 
global threshold level, and: i 

dl 1) if such verification has a positive resialt, increasing the 
sensor and iteratively repeating the previous steps starting from b) untl 
exposure time is found when, altematively: 

dl la) the value of the exposure time set is the maximum of the 

values; 

dl lb) the value of the set exposure time is such that the image 
luminosity greater than the global threshold level; 

wherein, if the verification of step dl) has a negative result, the 
carried out: 

dl2) decreasing the exposure time of the sensor and iteratively 
previous steps starting from b) until an optimum exposure time is 
altematively: 

dl2a) the value of the exposure time set is the minimum of the 

values; 

dl2b) the value of the exposure time set is such that the image 
luminosity greater than the global threshold level 



exposure 



24. (New) A method for regulating the exposure time of a Light ^ensor, said 
method comprising the steps of: i 

a) setting the exposure time of the sensor to a value selected in a first ] 
defined between a rnixumum value and a maximum value and comifnsmg 
values; 

b) acquiring an image of an object onto the sensor, said inaage comprising a plurality of | 
pixels; 
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c) aoalyzixig the acquired image for the level of luminosity of said i 

d) comparing the level of luminosity with a previously fixed lower glo 
representative of a condition of xmderexposuxe of the image; 

e) perfonxdng a certain number of iterations wherein in each iteration 
of the sensor is varied and the previous steps are repeated until an 
time is found, said optimum exposure time being the lowest among 
which the image presents a level of luminosity greater than the 

wherein step c) of analyzing the image for detecting its level of lumin< 
following steps: 

cl) generating a signal representative of the level of luminosity 
the image acquired by the sensor; 

c2) verifying subsequently if the signal generated in 
pixel is smaller than the global threshold level representative of a 
underexposure of the analyzed pixel, and: 

c21) if such verification has a positive result, accumulating the 
current pixel and iteratively repeating the previous steps starting firom 
following pixels; 

c22) if such verification has a negative result, releasing the 
iteratively repeating the previous steps starting j&x>m c2) for the 
c3) verifying if the sum of the contributions accumulated is smaller 
threshold level of the image, in such case caixying out step e), 
previous steps starting fi'om c2). 



bal threshold level 



he exposure time 
o ^timum exposure 
the ones set for 
threshold level; 
obity comprises the 



25. (New) A method for regulating the exposure time of a light ^ensor, said 
method comprising the steps of: 
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a) setting the exposure time of the sensor to a value selected in a first r ange of values 
! defined between a minimum value and a maximum value and comp ising M prefixed 

values; 

b) acquiring an image of an object onto the sensor, said image conq}rising a plurality of 
pixels; 

c) analyzing the acquired image for the level of Imninosity of said im^ge; 

d) comparing the level of luminosity with a previously fixed lower glo Dal threshold level 
representative of a condition of imderexposure of the image; 

e) performing a certain number of iterations wherein in each iteration ihe exposure time 
of the sensor is varied and the previous steps are repeated until an optinaxun exposiare 
time is found, said optimum exposure time being the lowest among 
which the image presents a level of luminosity greater than the global threshold level, | 
wherein once the optimum exposure time has been found, the follo\^ing steps are 
carried out: 

f) defining a second range of values of exposure time comprisiijg Q prefixed 
values between a new tYimiTTmm and a new maximum value found among the M values of | 
the first range of values and close to the value of the optimum exposures time previously 
found; 

g) repeating the previo\is steps starting ficom a) until a new optinjium exposure time ; 
is found; 

h) iteratively repeatiug the previous steps starting fiom f), each ime defimng 
ranges shorter and shorter which are close to the optimum exposure time previously 
found. 
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